INTRODUCTION
Infectious diseases represent one of the categories of occupational diseases (OD) with high incidence, both in the Slovak and the Czech Republic. The following communicable diseases belong among typical OD: viral hepatitis (VH), tuberculosis, brucellosis, anthrax, and tetanus (1, 2) . Besides, some of the national lists of OD include SARS, avian influenza in farmers, and AIDS (1, (3) (4) (5) (6) (7) .
Our study presents a longitudinal analysis of the occurrence of occupational infectious diseases in the Slovak Republic (SR) and the Czech Republic (CR) in the period from 1973-2010, focused on viral hepatitis.
MATERIAL AND METHODS
Data were acquired from medical statistics issued from 1974-2011 by the national Institutes of Health Information and Statistics of both the Czech and the Slovak Republic and other sources (8) (9) (10) (11) (12) (13) (14) (15) . Descriptive methods of statistical analysis for evaluation of collected data were used. The incidence rate of reported occupational diseases, occupational infectious diseases, and occupational viral hepatitis per 100,000 general population, and from 1991 per 100,000 people insured, was calculated. Table 1 shows both absolute numbers and the incidence rates of reported occupational diseases, occupational infectious diseases, and occupational viral hepatitis in SR and CR per 100,000 general population.
RESULTS
It can be seen that the absolute numbers of reported occupational diseases in SR and in CR in the analyzed period decreased. (Note: in CR, the atypical years 1990 and 1991 should be disregarded. The unusually high numbers of reported OD in the mentioned two years were the consequence of politically enforced "reclassifications".) If From 1973 to 2010, the proportion of occupational infectious diseases in the total number of occupational diseases reported in SR and CR was decreasing. In SR, the highest proportion of ID was in 1975 and 1976 when it reached almost 50%. In 2010, it was only 9%. In CR, the highest proportion was in 1976, when it reached 40%. In 2010, it represented only 14% (again, years 1990 and 1991 should be disregarded). Table 1 shows dramatic decline in the occurrence of occupational viral hepatitis in SR and CR from 1973-2010.
The incidence of reported occupational infectious diseases, occupational viral hepatitis per 100,000 people insured is shown in Figures 1-3 . From a long-term point of view, the occurrence of occupational hepatitis in Slovakia was higher than in the Czech Republic.
As shown in Figure 4 (a, b), this positive change was in correlation mainly with the decreasing occurrence of hepatitis B, which was attributable to the implementation of obligatory vaccination against hepatitis B in occupational groups at highest risk. Occupational viral hepatitis occurred mainly in the economic sector of health care services. Cases reported from other economic sectors were only sporadic (e.g. employees in detention facilities for immigrants, cleaners, garbage collectors, teachers, etc.).
Remark: Since the categorized data on types of viral hepatitis were not available in SR until 1992 and in CR until 1993, part of the cases were not categorized, we present these as "unclassified" (Fig. 5 a, b) .
As regards the structure of reported cases of occupational viral hepatitis according to type, comparable data from SR and CR could be ascertained for the period 1991-2010. During the period, 593 cases of occupational viral hepatitis were reported in SR, and 1,008 cases in CR. The structure is shown in Fig. 5 a, b with acute hepatitis B prevailing both in SR and CR during the studied period, acute hepatitis A ranked second in SR while in CR, it was chronic form of hepatitis B.
Potential severity of hepatitis is illustrated by two case reports: Case Report No. 1 34 years aged surgeon was hospitalized at the Department of infectious diseases for hepatitis epidemica, icteric type (Bilirubin 111.15 μmol/l, GOT 11.27 μkat/l). There was a suspicion that the disease is of an occupational origin but infectologists did not refer the patient to the Department of Occupational Medicine (year 1962). The patient died aged 44 years. The autopsy revealed severe liver cirrhosis, esophageal and stomach varices, and stasis in v. portae, melaena and bleeding from gastrointestinal tract. Epidemiological evaluation was performed after death. Non-occupational contacts were not found. On the contrary, occupational contacts with two patients suffering from hepatitis were identified. Because the surgeon regularly worked with pump of extracorporal blood circulation and worked also at intensive care units, it was made clear that he had been at risk of infection. Department of occupational medicine recommended that the patient's fatal disease should be acknowledged as OD, and that financial compensation should be provided to his widow and two small children.
Case Report No. 2
A stomatologist working in an outpatients department was hospitalized for the icteric form of acute hepatitis epidemica with two relapses (when he was 39 and 41 years old). Medical treatment involved corticoids. HBsAg positivity was found during subsequent hospitalization at the Department of Infectious Diseases, when he was 43 years old. Chronic persistent hepatitis was confirmed by hepatic biopsy with chronic carriage of hepatitis B virus. He came to the Department of Occupational Medicine for the first time aged 49 years. Epidemiological evaluation confirmed occupational etiology. Chronic hepatitis B with positivity of HBsAg was diagnosed at the Clinic of Occupational Medicine. When he was 51 years old, he was rehospitalized for liver cirrhosis. Liver scintigraphy (99mTc colloid) detected spherical formation in left lobus, splenomegaly and increased uptake of radioactive substances. In 1985, he was readmitted to the Clinic of Infectious Diseases for decompensated liver cirrhosis and praecoma. He died at 52 of an occupational hepatocellulary carcinoma. 
DISCUSSION
Differences in the incidence rate of reported occupational infectious diseases between SR and CR were most probably caused by improved screening of infectious skin diseases during recent years in CR (occupational scabies).
Reliable diagnosis of hepatitis B have been available in the former Czechoslovakia since 1975 when routine determination of surface antigen of hepatitis B virus was introduced into practice. The incidence of hepatitis B in the general Czech population was about 25/100,000 in 1980s and 6/100,000 in the late 1990s (16) .
In Slovakia, the incidence of hepatitis A and B was 26.79/100,000 and 3.0/100,000, respectively in 2009, while the incidence of all forms of occupational hepatitis in healthcare workers was 17.9/100,000. In 2010, only ten cases of occupational hepatitis were reported in Slovakia i.e. the incidence in healthcare workers was 0.48/100,000.
In Slovakia (Turiec Region), a decrease in the incidence rate of viral hepatitis B between years 1976-2000 was observed (17) . Within the given period, the incidence rate of hepatitis B decreased in general population from 31.1/100,000 to 0.9/100,000 (17) . The declining trend in occupational hepatitis occurrence can be attributed to the observed general trend. In Slovakia 2010, the incidence rate of VHA and VHB was 26.77 and 2.08 per 100,000, respectively. In the same year in CR, the incidence rate of VHA was 8.2 and incidence rate of acute VHB was 2.2. per 100,000 general population. In other words, the above mentioned differences have remained resulting in differences of recorded occupational cases, as well.
Since 1976, criteria to be met for acknowledgment of hepatitis B as OD, have been made less strict for healthcare personnel in SR and CR. Namely, confirmation of a direct contact with an infected patient or with his biological material was no longer required. Work at high risk of exposure to infection, such as taking care after patients or manipulating with biological material, was considered as hazardous exposure and considered relevant for acknowledgement of the disease as OD. This approach was based on epidemiological evidence provided in SR by Palanová et al. (18) and by Fialová in CR (19) .
Palanová et al. (18) found out in their national study that in Slovakia, 3,882 VH cases in healthcare workers were reported from 1960 to 1981. This corresponded to the average incidence rate 287 per 100,000 healthcare personnel, which was three times higher than occurrence in general population.
Fialová (19) studied the occurrence of viral hepatitis in Moravia from [1975] [1976] [1977] [1978] [1979] [1980] [1981] [1982] [1983] [1984] . She also found that the incidence of VH in healthcare workers was higher (4.9 times) in comparison with general population living in the same territory. Specifically, the incidence of hepatitis B with HBsAg positivity was even 9.2 times higher in healthcare personnel than in general population.
In 1983, the high incidence of viral hepatitis gave impetus to the gradual implementation of obligatory vaccination against hepatitis B in healthcare workers, students at medical faculties, students at nursing schools, and in selected groups of population in CR. This led to the dramatic decrease in hepatitis B incidence rate in healthcare workers from 177 per 100,000 healthcare workers in 1982 to 7.3 in 1999 (16) . Hassmanová et al. (20) compared the occurrence of hepatitis B from 1986-1990 and from 1991-2000 in healthcare workers in East Bohemian region. Incidence rate was 6.97 per 1,000 healthcare workers in the first period, and 3.73 per 1,000 healthcare workers in the second one. The change was attributable to the implementation of wide vaccination protection.
Vaccination against hepatitis started in Slovakia in the same time, first at hemodialysis units (18) . In 1985, the Chief Medical Officer of the Slovak Republic ordered vaccination of healthcare workers in biochemistry laboratories. In 1986, he also ordered obligatory vaccination of hematologists, surgeons, orthopedics, urologists, and infectologists. In 1987, vaccination against hepatitis B at departments for internal medicine and obligatory vaccination of students at medical and nursing schools was introduced. Vaccination was later extended on other population risk groups, from 1998 to all newborns (21) .
In 6-8 weeks after vaccination against hepatitis B, the serum level of antiHBsAg antibodies is measured; it should be higher than 10 U/l. Significant increase in antibodies was observed mainly after revaccination with combined vaccine (VHA+VHB) (22) . However, some of completely vaccinated persons do not reach protective level of antibodies but revaccination is not necessary, since the memory of immune system ensures sufficient protection. After injuries or after coincidental inoculation of an infectious material, passive immunization with hyperimmune immunoglobulin should be performed within 24 hours. In non-vaccinated persons, active immunization should be started immediately (17, (23) (24) (25) . The success of vaccination and compliance of health care personnel with special protective measures in the workplace made it possible to change the classification of a considerable group of healthcare workers from risk category III to category II (26) .
The authors focused on the epidemiological situation and approach to the prevention of occupational viral hepatitis mainly in Poland, Hungary and neighbouring countries having intense cross-border contacts with SR. Relevant data in literature on more detailed comparison between these countries is not available due to different methods in processing data at different times. However, we can point out the high risk of acquiring occupational hepatitis in health care workers and a decrease in number of hepatitis A and B cases in this population group after implementation of mandatory vaccination in these countries. Data from the available literature show such decrease in Poland and Hungary, similarly to our results from SR and CR.
In Poland, the incidence of occupational hepatitis culminated in 1987. After implementation of vaccination in 1988, the annual number of newly reported cases was gradually decreasing (27) . In 2001, 291 cases of occupational hepatitis B and hepatitis C were reported (42.6% of the total number of occupational infections) (28) . In 2009, the incidence of hepatitis VHB+VHC was 0.4/1,000 healthcare workers (27) .
In Hungary, nine cases of occupational hepatitis were reported in 2009 (VHB, VHC, and two cases of VHE). Eight of them in non-vaccinated employees who got infected via a needlestick injury and contamination with biological material. Hepatitis represented 10.1% of all reported occupational infectious diseases (29) . Incidence was 0.4/100,000 insured persons. This demonstrated that the obligatory vaccination of healthcare workers against hepatitis is one of the most effective tools for reduction of the incidence of hepatitis A and B.
In the group other "hepatitis" in Fig. 4 , 5, there were only a few cases registered in SR and CR. In the last decade, most of them were hepatitis C (VHC). However, the diagnosis was not always confirmed by the third generation enzyme immunoassay, which has sensitivity of 97% for hepatitis C (30, 31) . In England, the prevalence of seropositivity of VHC was 2.05 VHC/100,000 healthcare workers, which was 2.9 times higher than in blood donors (32) . In Poland, the positivity for anti-VHC antibodies in healthcare workers was 1.3-3.2%, whereas in the general population it was 1.5-2.0%. Currently, occupational hepatitis C predominates over hepatitis B (27) . In Hungarian population in 2005, it was estimated that there were about 50,000 persons with HBsAg positivity as well as about 70,000 carriers of hepatitis C virus. Of them, only small percentage had been provided with necessary therapy (33) .
Currently, we have no relevant data on VHC in general population in Slovakia. A study from the Eastern Slovakia followed 232 patients who acquired hepatitis C mainly through blood transfusion, surgery or parenteral drug use. The average time elapsed from the detection of increased transaminases level to the diagnosis of hepatitis C and to the start of therapy by infectologists was 6.3 years (34) . The transmission rate of hepatitis C virus from a carrier after a needlestick injury is 0.4-8% (35) . Up to 70-90% of infected persons become chronic carriers, irrespective of antibody positivity (31) . Number of carriers can be reduced using costly treatment by peg-interpherone alpha in combination with ribavirine. Hepatitis C can cause liver cirrhosis in about 20% of cases, and that is associated with a high risk of hepatocellular carcinoma. Because vaccine against VHC is not available, we should focus on non-specific preventive measures, hygienic-epidemiological regime, and education, especially in young healthcare workers and auxiliary healthcare personnel.
In Europe, it is estimated that about 1% of population is infected by hepatitis C virus. The prevalence of HCV in Southern Europe is higher, about 2.5-3.5% (36) . Medical examination among Egyptian blood donors of various socioeconomic status revealed VHC prevalence of even 16.8% (37) . Fortunately, the VHC prevalence in SR and CR is lower. It is ranging between 0.3-0.5% (36) . Mandatory detection of anti-VHC antibodies in blood donors contributes to the effective control of the spread of hepatitis C in SR and CR (34, 36) .
For many years, there is a higher proportion of women working in health services in Slovakia and the Czech Republic (38) . Consequently, the absolute number of occupational viral hepatitis has been significantly higher in women. On the contrary, Bilski in 2011 pointed out that the number of hepatitis in polish men or women working in health services is not significantly different (27) .
CONCLUSION
During the previous two decades, the occurrence of occupational infectious diseases in general and of viral hepatitis in particular has dramatically decreased in SR, CR, and other Visegrad group countries. This happened mainly due to the introduction of mandatory vaccination against hepatitis A and B. However, we would like to emphasize that epidemiological surveillance of hepatitis should continue, especially with regard to the increased incidence of hepatitis C.
Communicable diseases do not respect borders (39) . The information gathered in our study could help set and imple-ment preventive measures and surveillance system of working conditions and health status of employees aimed at their health promotion and protection in order to sustain further decrease in the incidence of occupational infectious diseases, especially of viral hepatitis (2, 7, 28, 29, (40) (41) (42) .
